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Docket No. : 18899.8 

Assistant Commissioner for Patents 

Washington, DC 20231 

U.S.A. 

PRELIMINARY AMENDMENT 

Dear Sir: 

Please enter this amendment prior to calculation of the 
filing fees. This amendment is based on the translation of 
the application as amended on June 29, 2001. 

IN THE SPECIFICATION: 



On page 1, insert as a title prior to the first paragraph 
BACKGROUND OF THE INVENTION 



On page 3, insert as a title prior to the third paragraph - 



SUMMARY OF THE INVENTION - - . 

On page 8 insert as a title prior to the brief description of 
the drawings 

BRIEF DESCRIPTION OF THE DRAWING — . 

On page 8 insert as a title following the brief description 
of the drawing 

DESCRIPTION OF THE PREFERRED EMBODIMENT - - . 

On page 12, line 1, replace as a title "Claims" with 
I CLAIM : - - . 

IN THE CLAIMS: 

Please delete PCT amended claims 1-14 without prejudice and 
enter new claims 15 - 28 as indicated below: 

15. A method for producing bristles through extrusion and 
drawing, the bristles having a core of at least one 
strand and a jacket of thermoplastic material, the 
materials of the core and the jacket having different 
technical and physical properties, the method comprising 
the steps of : 



a) supplying a colored, pre-f abricated core of endless 
material having a length reserve to an extrusion 
device; 

b) extruding, in said extrusion device, a jacket made 
from a transparent thermoplastic onto said running 
core; and 

c) drawing, following steps a) and b) , said extruded 
jacket with said core to exhaust at least part of 
said length reserve. 

The method of claim 15, wherein said core is supplied as 
an endless material having a high drawing capacity. 

The method of claim 15, wherein said endless material of 
said core is supplied as at least one non-linear 
monofilament . 

The method of claim 15, wherein said core is supplied as 
at least one plastic monofilament which is not fully 
stretched. 

The method of claim 15, wherein said endless material of 
said core is supplied in at least one of wavy, 
compressed, and spiralled form. 



The method of claim 15, wherein said endless material 
said core is supplied in at least one of a plaited, 
knitted, and woven form. 

The method of claim 15, wherein all of said length 
reserve is exhausted during drawing of said jacket in 
step c) . 

The method of claim 15, wherein said core is supplied 
endless material having cross-sectional weakenings. 

The method of claim 15, wherein said core is supplied 
endless material having equally spaced cross -sectional 
weakenings . 

The method of claim 15, wherein step c) comprises the 
step of drawing said endless material of said core to 
break several times, thereby exhausting said length 
reserve . 

The method of claim 15, further comprising the step of 
providing said endless material of said core with at 
least one of chemically, physically, hygienically and 
medically effective substances, prior to step a) . 



26. The method of claim 15, wherein said core is supplied as 
an endless material having at least one of direct medical 
and direct hygienic effect. 



27. The method of claim 15, wherein said core is supplied as 
said endless material consisting essentially of one of 
metal wire and metallized plastic material. 



28. The method of claim 15, wherein said core is supplied as 
said endless material consisting essentially of one of 
parallel twisted and turned monofilaments. 



REMARKS 



The amendments have been taken to adapt this application to 
United States practice. No new matter has been added. 
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Method for the Production of Bristles 



The invention concerns a method for producing bristles 
through extrusion and drawing, wherein the bristles consist 
of a core having at least one strand and a jacket of 
thermoplastic material, and the core and jacket materials 
1^., have different technical, physical properties. 

^ Plastic bristles are usually produced through extrusion or 

t: spinning as endless monofilaments. The monofilaments or 

^ monofilaments combined into strands are then cut to length. 

^ Plastic bristles are also known which consist of a core and a 

I- jacket for utilizing different material properties or, with a 

CP transparent jacket, different optical properties, e.g. for 

wear display (DE 34 00 941 Al, US 3 258 805 Al, EP 0 303 

202) . 



In the event that the jacket and core consist of 
thermoplastic materials, they can be produced through co- 
extrusion of the two plastic materials (GB 2 050 156, WO 
94/10 539) . The endless material obtained in this fashion 
must be drawn directly during extrusion in the still soft- 
plastic state and be drawn again after sufficient cooling to 
provide the material with the required bending strength with 
simultaneous sufficient elasticity through molecular 
orientation. Since the two plastic materials have, as 



desired, different properties, their behavior during drawing 
also differs. This necessitates compromises with respect to 
the material properties of the finished product. 

In another conventional method (WO96/30 567A1) , in particular 
for the manufacture of fishing lines, a jacket of 
thermoplastic polymer is extruded onto a multiple- filament 
core. The multiple- filament core is preferably twisted and is 
drawn during extrusion of the jacket. The core material is 
subsequently re-drawn and simultaneously cooled to generate a 
strong molecular orientation of the core material . Although 
not stated, the jacket material is presumably also thereby 
drawn. The jacket and core are made from thermoplastic 
polymers having differing melting temperatures. The primary 
goal is to produce an abrasion resistant composite material 
of high tensile strength, with the tensile strength being 
substantially determined by the core material and the 
abrasion resistance by the jacket material. 

US 4,297,413 discloses coating a core monofilament having 
some molecular orientation through extrusion of a jacket made 
from a non-oriented polymer. The composite material is 
subsequently drawn to optimize the molecular orientation of 
the core and simultaneously orient the jacket material. This 
method is also primarily intended for fishing lines. 

GB 2 050 156 Al discloses discontinuous supply of the plastic 
material for the core during extrusion and continuous supply 
of the plastic material for the jacket to produce an endless 



material in which separated core sections are embedded. The 
jacket is constricted between each of the core sections. The 
endless material is separated in the region of the 
constrictions to produce individual bristles with one core 
each whose two ends are covered by the jacket material. This 
method could be reasonable for the production of bristles, 
however, turns out to not actually work. The 1.5 to 10 fold 
drawing, in each of the two drawing steps, which is 
absolutely necessary after extrusion, causes premature 
tearing of the jacket material at the constrictions. Since 
the tensile forces cannot be transferred to the core 
material, it is inevitably not molecularly oriented and is 
consequently absolutely unsuitable for bristles. 

It is the underlying purpose of the invention to propose a 
method for producing bristle material wherein the jacket 
provides the physical, technical properties to be met by the 
bristle and the core can have arbitrary characteristics, 
wherein, in particular, the characteristics of intended use 
of the finished bristle should be visible. 

This object is achieved in accordance with the invention in 
that the core is supplied as a colored, pre-f abricated 
endless material with a length reserve and the jacket, made 
from a thermoplastic, transparent plastic, is extruded onto 
the running core and, during subsequent drawing of the 
jacket, at least part of the length reserve of the core is 
exhausted. 



The pre- fabrication of the endless material for the core and 
its supply for subsequent extrusion of the plastic material 
for the jacket allows the core to have almost any properties 
through corresponding material selection or through the type 
and construction of the endless material. During thermal 
drawing directly after extrusion and also during subsequent 
cold or thermal drawing of the jacket, the jacket is provided 
with the properties required for bristles, with respect to 
bending strength and restoring capacity, while the endless 
material of the core can track the drawing process through 
utilization of the length reserve and is optionally given its 
final and desired properties only then. In contrast to co- 
extrusion where both materials must be processed in the 
molten state, the inventive method permits use of materials 
for the core which cannot be processed in the molten state or 
at least not together with the jacket material. These could 
be materials which are intrinsically temperature- sensitive or 
which contain temperature- sensitive additives since the 
contact with the molten polymer mass of the jacket is only 
temporary and the jacket cools more rapidly since its cross- 
section is smaller than that of a monofilament. The 
transparency of the jacket and the coloring of the core 
permit visualisation of certain properties or intended uses 
of the bristles of the finished brushware. Moreover, the 
method can be used to provide an indication of wear of the 
bristle, wherein the core material is exposed with increasing 
wear so that the colored core becomes recognizable or more 
intense . 



The length reserve of the endless material for the core can 
be realized in different ways. The core can e.g. be supplied 
in the form of an endless material having a high drawing 
capacity. In particular, materials having rubber- like 
properties are suitable which produce some kind of pre- 
tension in the bristle after drawing and cooling. This 
provides the bristle, having a relatively stiff material 
compared to the core, with particularly good bending 
properties . 

Alternatively, the endless material of the core can be 
supplied in the form of at least one non-linear monofilament, 
wherein the length reserve is partially or completely 
exhausted through drawing of the monofilament into an 
approximately linear shape. 

It is also possible to supply the endless material of the 
core in a wavy, compressed or spiral shape and obtain the 
length reserve from the waves, compression or spiral. If the 
length reserve is only partially utilized, the remaining 
waves, compressions or spirals map onto the jacket if it is 
extruded in close contact with the endless material of the 
core. This produces bristles having a profiled surface with 
improved cleaning action. 

Moreover, the endless material of the core can be supplied i: 
plaited, knitted or drawn form, wherein, during drawing of 
the jacket, the endless material of the core is 
correspondingly drawn. Finally, the core can be supplied in 
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the form of at least one plastic monofilament which is not or 
which is only partially drawn, i.e. which has sufficient 
length reserve to be drawn together with the jacket. 

When drawing the jacket, the entire length reserve can be 
utilized. Towards this end, the construction and material 
selected for the endless material must be matched to the 
plastic material of the jacket and to the required degree of 
drawing . 

The core can also be supplied as endless material having 
cross-sectional weakenings, wherein these cross-sectional 
weakenings are preferably disposed at equal distances. During 
drawing of the jacket, the endless material of the core can 
be multiply overdrawn after exhausting of the length reserve 
such that the core in the finished bristle material is 
present in interrupted sections, wherein the jacket does not 
tear during drawing, as is the case in the above description 
of prior art. If the cross-sectional weakenings on the 
endless material of the core are provided at equal distances, 
the separations can be matched, in particular, to the bristle 
length such that each bristle comprises at least one core 
section and the core material is covered at both ends by the 
jacket material. 

The invention also allows the endless material of the core to 
be initially provided with chemical, physical, hygienic or 
medically active additives which are then covered by the 
jacket after extrusion thereof. The plastic material of the 



jacket can thereby be selected such that these additives 
diffuse into the jacket without any further measures or 
through the effect of moisture, and diffuse from same again 
into the surroundings. This is recommended e.g. with 
medically or hygienically effective additives when the 
bristles are used for tooth brushes. Although some 
conventional bristle materials contain such additives, they 
are either directly embedded into the monofilament or 
disposed on the surface. Direct embedding is not possible for 
additives, since they are temperature sensitive and would be 
damaged during extrusion. This danger does not exist for the 
inventive method. Control of the delivery of such additives 
during use is facilitated by the selection of the jacket 
material . 

The core can also be supplied in the form of an endless 
material with direct medical or hygienic effect. This is in 
particular the case for metallic ionogenic substances such as 
silver or silver compounds with known antibacterial effect. 
Although they are conventionally embedded into monofilaments, 
this produces an unsightly grey color. 

The core can also be supplied in the form of an endless 
material of metal wire or metallized plastic material thereby 
possibly using ionogenic properties or other properties of 
metals . 

Finally, the core can be supplied in the form of an endless 
material of parallel, twisted or turned monofilaments which 
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provide a certain length reserve and which also have a high 
tensile strength due to their twisted or turned shape. 

The method in accordance with the invention is described 
below with reference to embodiments of devices shown in the 
drawing , 

Fig. 1 shows a schematic view of an embodiment of an 
extruder for carrying out the method; 

Fig. 2 shows an enlarged sectional view of a first 

embodiment in the region of the extrusion nozzle; 
and 

Fig. 3 shows a sectional view corresponding to Fig. 2 of a 
further embodiment . 

Fig. 1 shows a conventional extruder 1 comprising a 
substructure 2, the actual extruder casing 3 and a delivery 
funnel 4 for a granulated polymer matter for the jacket of 
the bristle material to be produced. The extruder nozzle 4 of 
the extruder 1 is directly followed by a shaping head 5 in 
which the extruded matter leaving the extruder nozzle 4 is 
deflected upwardly at an angle - in the embodiment shown, of 
90°. Endless material 6 is supplied from below into the 
shaping head 5 for forming the core of the bristle material . 
The endless material can, of course, also be supplied from 
the top towards the bottom. The extruded matter can also exit 
vertically and be deflected into the horizontal direction to 



permit horizontal guidance of the endless strand. A composite 
strand 7 exits from the top of the shaping head 5 comprising 
the inner endless material 6 having a length reserve and the 
extruded matter which exits from the nozzle 4 . 

A device 8 comprising galettes which simultaneously draw the 
extruded matter forming the jacket during removal, is used to 
remove the composite strand 7 . The device 8 which can 
optionally consist of a series of several galettes, one 
behind the other, can be followed by a further device for 
cold or thermal drawing. 

In the embodiment of Fig. 2, the extruder nozzle 4 has a 
tapering cross -section 9 through which the still soft -molten 
extruded matter 10 exits as massive monofilament. The shaping 
head 5 comprises a shaping channel 11 which bends through 90° 
in the upward direction and into which the extruded matter is 
deflected. The shaping head 5 also comprises a guide channel 
12 which is disposed in the shaping head downstream of the 
extrusion nozzle 4 and terminates in the region of the 
deflection 13 into the guide channel 11. The endless material 
S is supplied through the shaping channel 12 whose length 
reserve is indicated by the wavy lines. It can be a pure 
length reserve or a drawing reserve. 

The endless material 6 enters on the axis of the shaping 
channel 11 and is thereby completely surrounded by the 

extruded matter. This is effected by the device 8 which 
simultaneously withdraws the extruded matter 14 for the 
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bristle jacket from the guide channel 11 along with the 
endless material 6 for the bristle core. The cross-section of 
the extruded matter 14 thereby tapers by a predetermined 
amount directly after leaving the shaping head 5 into the 
composite strand 7 and at least part of the length reserve of 
the endless material G is simultaneously exhausted, as shown 
in the figure. The jacket 2 0 covers the core 21 in the 
composite strand 7 in material locking and/or positive 
locking fashion. 

In the embodiment of Fig. 3, the extrusion nozzle 4 is formed 
as an annular nozzle 15 whose inner diameter 16 is greater 
than the largest dimension of the endless material 6 in a 
direction transverse to its longitudinal extension. The 
shaping channel 11 has an inner diameter which corresponds 
approximately to the outer diameter of the annular extrusion 
nozzle 15 such that the still soft-molten extruded matter 
which leaves the extruder is formed as a capillary 
monofilament 17. The endless material 6 supplied via the 
guiding channel 12 is again axially drawn into the shaping 
channel 11 and enters the capillary space of the monofilament 
17 for forming the composite strand 7 comprising the jacket 
20 and the core 21. When removing and drawing the composite 
strand 7, the jacket of the capillary monofilament 17 
initially seats on the endless material 6. At this location, 
the plastic material is still soft and the endless material 6 
is therefore only covered on the outside. Appropriate 
constructive dimensioning and adjustment of the removal force 
of the device 8 produces a relatively regular seating of the 
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jacket 20 on the core 21 such that the core is either fixed 
in the jacket or is still axially displaceable with respect 
thereto to permit e.g. partial withdrawal of the core of the 
finished bristle and use thereof for the brushing action of 
the brushware produced therefrom. 
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Claims 

Method for producing bristles through extrusion and 
drawing, wherein the bristles consist of a core having 
at least one strand and a jacket of thermoplastic 
material, wherein the materials of the core and the 
jacket have different technical and physical 
properties, characterized in that the core is supplied 
as colored, pre- fabricated endless material having a 
length reserve and the jacket, made from a transparent 
thermoplastic plastic, is extruded onto the running 
core, wherein at least part of the length reserve of 
the core is exhausted during subsequent drawing of the 
jacket . 

Method according to claim 1, characterized in that the 
core is supplied in the f-brm of an endless material 
having a high drawing capacity. 

Method according to claim 1 or 2, characterized in 
that the endless material of the core is supplied in 
the form of at least one non-linear monofilament. 

Method according to any one of the claims 1 through 3, 
characterized in that the core is supplied in the form 
of at least one plastic monofilament which is not or 
which is only partially stretched. 
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Method according to any one of the claims 1 through 3 , 
characterized in that the endless material of the core 
is supplied in a wavy, compressed or spiralled form. 

Method according to any one of the claims 1 through 3, 
characterized in that the endless material of the core 
is supplied in a plaited, knitted or woven form. 

Method according to any one of the claims 1 through 6, 
characterized in that the entire length reserve is 
exhausted during drawing of the jacket. 



Method according to any one of the claims 1 through 7, 
characterized in that the core is supplied as endless 
material with cross-sectional weakenings. 



Method according to any one of the claims 1 through 8, 
characterized in that the core is supplied as endless 
material with cross -sectional weakenings at equal 
distances . 



Method according to any one of the claims 1 through 9, 
characterized in that the endless material of the core 
is drawn to break several times during drawing of the 
jacket, thereby exhausting the length reserve. 

Method according to any one of the claims 1 through 
10, characterized in that the endless material of the 
core is provided with chemically, physically, 
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hygienically or medically effective substances before 
being supplied . 

Method according to any one of the claims 1 through 
10, characterized in that the core is supplied in the 
form of an endless material with direct medical or 
hygienic effect . 

Method according to any one of the claims 1 through 

12, characterized in that the core is supplied in the 
form of an endless material of metal wire or 
metallized plastic material. 

Method according to any one of the claims 1 through 

13, characterized in that the core is supplied in the 
form of an endless material of parallel twisted or 
turned monofilaments. 
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international appiication(s) designating the United Slates of America that is/are listed below and, insofar as the subject 
matter of each of the claims of this application is not disclosed in that/those prior appiication(s) in the manner provided 
by the first paragraph of Title 35, United States Code, §112, I acknowledge the duty to disclose material information as 
defined in Title 37, Code of Federal Regulations, §1.56(a) which occurred between the filing date of the prior 
appHcation(s) and the national or PCT international filing date of this application: 



PRIOR U.S APPLICATIONS OR PCT INTERNATIONAL APPLICATIONS DESIGNATING THE U.S. BENEFIT UNDER 35 U.S.C. 120 



U.S. APPUCATiONS 


STATUS (Check one) 


U.S. APPUCATION NUMBER 


U.S. RUNG DATE 


PATENTED 


PHNOtNG 


ABANOONEO 
































PCT APPUCATIONS DESIGNATING THE U.S. 








PCT APPUCATION 


PCT FlUNG DATE 


U.S SERIAL numSSRS 
ASSIGNED {rt any} 
































~m 













POWER OF ATTORNEY: As a named inventor. I hereby appoint the foHowng anorney(s) and/or agent(s) to prosecute this application 
and transaa all business in the Patent and Trademark Office connected therev/im {Usi name and regisiraiion number) 



Paul J. Vincent Reg No 17 461 



S%nd Correspondence to: 



Lichti. I^mpe.rt, T J^<yth 
Bcrgwaldstf. I 



D -16121 Karlsnihe, Germany 



Telephone 49-721-943 28 15 
Fa-x 49-721-943 28 40 

+ 943 28 50 



I? 



^ FULL NAWE^ 



RESIDENCE t 

^'CITIZENSHIP 



POST OFFICE 
AOORESS 



FUU. NAME 
OP INVENTOR 



RESIDENCE & 
OTlZENSHtP 



POST OFFICE 
AOORESS 



FULL NAME 
OP INVENTOR 



RESIDENCE & 
OTIZENSHIP 



POST OFFICE 
ADDRESS 



^AWtLY NAME 



CITY 



1 fi -M-i rh a1 bar K 



POST OFFICE AOORESS 

Am Ros sert 1 



FAMILY NAME 



POST OFFICE AOORESS 



fAMWy NAME 



POST OFHCE AOORESS 



RRST GIVEN NAME 

Georg 



SECOND GIVEN NAME 



STATE OR FOREIGN COUNTRY 

Germany 



COUNTRY OF CITIZENSHIP "p^JUT V/' 



Germai 



OTY 

D-69483 Wald-Mi 



STATE & ZIP COOEAXXJNTRY 

chelbdch/ Germany 



FIRST GIVEN NAME 



SECOND GfVEN NAME 



STATE OR FOREIGN COUNTRY 



COUNTRY OF CITIZENSHIP 



STATE i ZIP COO£/COUNTRY 



FIRST GIVEN NAME 



SECOND GrVEN NAME 



STATE OR FOREIGN COU^^RY 



COUNTRY OF OTIZENSHIP 



STATE & ZIP COD£,<»UNTRY 



1 hereby declare under penalty of perjury under the laws of the United Si2ies of Ajiicnca ihai all statements made herein of 
my own knowledge arc true and that all statements made on information and ociief arc believed to be true; and further that 
these statements were made with the icnowledgc that willful false siaiemenis ane the like so made arc punishable by fine and 
imprisonment, or both, under section 1001 of Title 18 of the United States Code and that such willful false statements may 
iopardize the validity of the application or any patent issuing thereon 




Pego 2 o< 2 



•J S. DEPARTMENT OF COMMERCE • PaJont and T^adomartc O«k:o 



